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FURTHER EXPERIMENTS WITH MALE AND FEMALE 
GRAFTS MERCURIALIS ANNUA 


YAMPOLSKY 


The results grafting male and female plants Mercurialis annua 
published 1930, show that equally vigorous males and females the 
roles scion stock, continue the production male female flowers 
without any obvious influence one sex upon the other sex. The transfer- 
ance elaborated substances from the scion down the stock and the 
movement substances from the stock into the scion, did not any time, 
alter the sex expression the component elements the graft. was con- 
that male and female elements can live together the same graft 
without mutually influencing their morphological expressions. also was 
concluded that substances, there such substances plants, 
were unable pass the barrier between stock and scion, they did pass 
from the male elements the graft into the female elements, they were 
rendered innocuous. 

The mounting emphasis upon the significance auxins plant metab- 
olism, strengthened the urge pursue the investigation further. Mercuri- 
alis annua has been used experimental object for many years. His- 
torically interesting the fact was this plant that yielded experimental 
evidence that pollen and fruit setting are correlated (Camerarius). This 
Euphorbiacious plant, described imperfectly dioecious, expresses sex 
endless graded forms well obligate maleness and femaleness. 

When plants are but few weeks old, male female flowers appear 
daily successions, and increasing numbers, until the maximum vigor and 
growth the plant have been reached. And even, with the decline the 
plant, flowers are produced the very end. The male flowers are borne 
interrupted spikes which surpass the leaves; the female flowers rule, 
are sessile, and are borne the axis the leaves. There 
distinguishing between male and female plant. This intergradation al- 
luded to, may exhibit itself the sex reversal entire plant graded 
transformations stamen into pistil pistil into stamen 
1934). 

Mutilation plants the height their vigor, may force sex altera- 
tion (Yampolsky 1930). Mercurialis annua the balance may caused 
shift its position natural induced conditions, and therefore was 
deemed desirable pursue the investigation further under altered rela- 
tionship between stock and scion. 


BULLETIN for 1956 (83: 403-464) was issued February 
22, 1957.] 
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Vigorous males and vigorous females partners graft, yielded 
negative results. How would stocks and scions react they were unequal 
With that question mind, seedlings were raised and potted, two 
plants each pot, one male and one female. When they were about four 
months old grafts were made follows: 


Group male plants and female plants equal vigor and size—15 grafts 

Group male plants and female plants unequal vigor and size, the males 
the more vigorous and grafts 

Group male plants and female plants unequal vigor, the female 
plants the more vigorous and larger—15 grafts 


Grafting in-arching was found very satisfactory and highly 
successful. Severance the root system from the scion elements the 
grafts was accomplished gradually. Seven grafts each the three groups 


were allowed produce branches, leaves and flowers stock and scion. 


Only when one the elements the graft tended outstrip the other, 
was judicious pruning used. 

The remaining eight grafts each these groups were treated alike, 
the stocks were prevented from developing branches throughout the ex- 
periment. Whatever photosynthetic activities took place the stock, was 
limited the chlorophyll bearing cells the stock. 

Some plants were discraded when grafts were seven months old, others 
lingered for several months more. The female elements the grafts when 
allowed develop produced abundant fruit and seed. The male elements 
the graft when allowed develop, produced profuse numbers male 
flowers. 

Observations. Group Plants equal vigor and size. Seven grafts, 
three with female stocks and male scions, four with male and female 
scions showed sex reversal. Female scions produced abundant fruit and 
seed. Eight grafts—scions alone allowed develop. The four male scions 
produced profuse numbers male the four female scions produced 
abundant fruit and seed. reversal. 

Group II, Plants unequal vigor and size, the male plants the su- 
perior. Seven grafts, three with female stocks and male scions, four with 
male stocks and female scions. The female scions produced abundant fruit 
and seed. Eight grafts, scions alone allowed develop. The male scions 
produced profuse numbers male flowers; the four female scions produced 
abundant fruit and seed. sex reversal. 

Group III, Plants unequal vigor and size; the female plants the su- 
perior. Seven grafts, three with female stock and male scions, four with fe- 
male stocks and female scions. The female scions produced abundant fruit 
and seed. Eight grafts, scions alone allowed develop. The four male scions 
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produced profuse numbers male flowers; the four female scions produced 
abundant fruit and seed. sex reversal. 

The results these experiments substantiate the results published 
1930. Movement materials from the stock into the scion and from the scion 
into the stock failed modify the sex expression the component elements 
the graft. 

When the first graft experiments were made, Manoiloff (1924) had 
maintained that chlorophyll extracts from male and female plants gave posi- 
tive tests for sex differentiation. Satina and Blakeslee (1926) substantiated 
contention. The negative results obtained the grafts male 
and female Mercurialis annua plants, questioned the presence 
substances the tissues postulated Manoiloff and Satina and Blakes- 
lee. there any validity the theory sex, the elabor- 
ated substances the male and female are then co-mingling 
such substances should show mutual influence either the physiologic 
the morphologic expression both. Strasburger (1901) has shown 
that connections are established between the stock and scion 
graft. Thus materials pass and down the plant without hindrance. 
The recent contention Lysenko (1946) that using Michurin’s method 
mentor genetic properties may transferred from scion stock that the 
new stock can transmit those properties, not isolated case. Arakian and 
Jastreb (1941) state that they obtained hereditary transmission color 
through vegetative hybridization tomato grafts. The offsprings showed 
the characteristics acquired through grafting. Von Wettstein and Pirschle 
(1938) record transference gene determined substances Petunia 
graft. Dawson (1942) found small amount nicotine the tomato stem 
and larger quantities the leaves grafts. 

The results obtained from the three groups grafts are variance 
with the investigations that show definite modification one the 
partners the graft. Scion and stock equal vigor and scion and stock 
unequal vigor showed mutual influence. How would greater inequality 
between male and female affect one the other? For this experiment male 
and female plants equal vigor were potted follows: 


one male and one female—Plate figure and successful 
grafts 
one female between two figure IT, 
grafts 
one male between two females—Plate figure 13-8 
grafts 


When the plants were about four months old and had established them- 
selves inch pots, they were ready for the experiments. The lower 
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branches were removed allow for better manipulation the stems which 
this time, were conveniently close for grafting inarching. With 
razor blade 114-2 inch strips were removed and the exposed surfaces 
brought together and taped. The taped areas were further reinforced 
winding raffia strands about them. Bamboo lend support the 
plants, particularly the scion after severance from the root system, were 
found practical and reduced the number mishaps due rupture 


TABLE. Partners graft four months old start experiment. 


Length 
vation 
male-female-stock April Sept. sex modification 
Chain grafts 
19. males-1 female April Sept. sex modification 


healed areas. June the grafts were removed from the greenhouse and 
grown the open, under uniform conditions soil and moisture. 

Grafts 1-8. Table Plate figures 14, male-female grafts—four fe- 
male sections with male stock and four male scions with female stocks. The 
branches both stock and scion were allowed grow freely. 

Grafts 9-13. Table Plate figures 15, 16—male-female-male graft. 
The scion this case female, received elaborated substances from two male 
stocks. These stocks were allowed produce branches and male flowers 
profusion. 


Grafts 14-18—Table Plate figures 13, 14—female-male-female 
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grafts. The scion this case, male, received elaborated substances from the 
female stocks. These stocks were allowed produce branches and female 
flowers profusion. 

Grafts 19-21, Table 1—male-female-male chain graft (Plate figures 
11, 12). this graft the root systems one male and female were 
severed from the plants and the crown removed from the second male plant 
serving stock. Thus the male stock attached female intermediary 
element, which turn, attached male scion. The intervening female 
element receives water and soluble substances through the male stock and 
passes them the uppermost portion, male scion. turn substances pass 
down from the male scion into the intervening female element, which 
turn sends substances into the male stock. Branches and flowers all three 
were allowed develop freely. 

Grafts 22-24, Table 1—female-male-female chain graft (Plate figures 
9,10). this graft the root system one female and male were severed 
from the plants and the crown removed from the second female plant. Thus 
the female stock attached male intermediary element which turn 
attached female scion. The intervening male element receives water 
and soluble substances through the female stock and passes them 
the uppermost portion, female scion. turn substances pass down from the 
female scion into the intervening male element, which turn, sends soluble 
substances into the female stock. Branches and flowers were allowed de- 
velop freely. 

Grafts 25-26, Table 1—one male and one female chain graft. Plants are 
joined two points (Plate figures 6). The root system the female 
was severed and the crown removed, that the female represented 
intervening piece. The portion the male between the two junctures was 
removed that the plant consists male stock, intervening female 
portion and male scion. Branches and flowers were allowed develop 
freely. 

Grafts and 28, Table 1—one male and one female chain graft. Plants 
joined two points (Plate figures 8). The root system the male was 
severed and the crown removed that the male represented inter- 
vening piece. The portion the female between the two junctures was re- 
moved that the plant consisted female stock, intervening male por- 
tion and female scion. Branches and flowers were allowed develop 
freely. 

grafts and the middle piece (female) served intermediary 
between the stock and the scion both which were male. grafts and 
the middle piece (male) served intermediary between stock and 
scion both which were female. 

The grafts were examined every day first, and later every three days. 
When vigorous growth had set more time was consumed for each graft. 
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Profuse setting seed occurred. Judicious pruning had practised 
prevent one element the graft from overwhelming the other element. 
Table shows the negative character the results; there was evidence 
sex reversal. 

With the completion the last experiment total more than 150 
grafts had been kept under observation without single instance uni- 
lateral mutual influence stock upon scion scion upon stock. 

The stability the components the grafts the experiments begun 
1929 and the subsequent ones, are variance with the behavior Mer- 
curialis annua under normal conditions where intersexuality wide- 
spread (Yampolsky 1934). Decapitation male plants the height 
vegetative and reproductive vigor, creates unbalance that many the 
new branches produce besides male flowers, varying numbers female and 
hermaphrodite flowers. the other hand those decapitated branches when 
rooted, develop into male plants with evidence sex reversal. 

So-called graft hybrids plants present unique prob- 
lem. The Solanum-Lycopersicum grafts Winkler’s (1910) demonstrated 
adjustment between two sets tissues different hereditary potentiali- 
ties. Cell complexes contact with cell complexes different con- 
stitution, produce functional, physiological and morphological entity, yet 
neither cell complex Solanum nor abdicates its hereditary 
individuality. 

The transference substances from stock scion and from scion 
stock Mercurialis must accepted fact all grafts. the 
first series grafts (1930) where the vigor the scion matched that 
the stock, neither element the graft was influenced whatever elaborated 
substances particular sex produced. was then concluded that the re- 


element graft; white—male element graft. Union 
male and female plants. Root system severed from scion (female). Union male 
and female plants. Root system severed from scion (male). Union male plant 
and female plant two points. Root system female severed—remaining portion 
attached male two points. Portion male between the regions attachment re- 
moved—male plant both stock and scion yet way the 
intervening female element the graft. Union male plant and female plant two 
points. Root system male severed—remaining portion attached female two 
points. Portion female between the regions attachment removed. Female plant both 
stock and scion yet separated; communication way the intervening male element 
the graft. Union two female plants and one male plant. 10. Root systems one 
female plant and male plant severed. The crown the other female plant removed 
(stock). Graft consists female stock, intervening male portion and female 11. 
Union two male plants and one female plant. 12. Root systems one male plant and 
one female plant severed—The crown the other male plant removed (stock). Graft 
consists male stock, intervening female portion and male scion. 13. Union two 
female plants and one male plant. 14. Rot system male plant severed (scion) crowns 
the two female plants removed stocks). 15. Union two male plants and one 
female plant. 16. Root system female plant severed (scion)—crowns the two male 
plants removed stocks). 
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productive elements were produced situ and that substances, 
there any, were not generally circulated were neutralized. the 
second series experiments plants unequal vigor showed influence 
the one greater vigor the one lesser vigor, over the other. the 
third and more elaborate series grafts, neither the preponderance fe- 
male influence over male nor male over female affected any noticeable 
degree, the sex expression the elements the graft. 

the light some the results obtained where stock and scion harbor 
physiological products the other, and more startling, where the one af- 
fects hereditarily the offspring the other, the negative results obtained 
Mercurialis annua challenge subsequent investigations and turn are 
challenged them. 

SUMMARY 


Male and female grafts unequal vigor show influence one 
upon the other. 


Chain grafts consisting three parts—male, female, male female, 
male, female show sex alteration. 
Triple grafts—male, female, male female, male, female yield nega- 
tive results. 
Chain grafts—male, female, male female, male, female also yield 
negative results. 
New York, 
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HISTOCHEMICAL STUDIES PHENOLASE AND 
POLYPHENOLASE THE DEVELOPMENT 
THE ENDODERMIS THE GENUS SMILAX 


Van FLEET 


The purpose this study was determine the causal origin the cen- 
tripetal deposits oxidized phenols that give rise the type endodermis 
and also determine whether the variation the endodermis through 
zones range and environ functional response adjust- 
ment whether given endodermal cell type fixed phenomenon within 
each species clone. The study encompassed interpretation the origin 
and evolutionary any, this tissue its variations. 

The endodermis the subaerial stem Smilax may interpreted 
record the environ the plant, the phenol content the plant, 
the action phenolase the oxidation and deposition phenols (Van 
Fleet 1954a). Preliminary observations the environmental types en- 
dodermis and cortical cells exposed conspicuous differences between north- 
ern and southern species. High latitude and high altitude plants were 
found have the subaerial stem mature endodermis with heavy cen- 
tripetal walls containing deposited phenol derivatives. low altitude and 
latitude plants the endodermis the subaerial stems did not regularly have 
centripetal deposits oxidized phenols. 

order analyze endodermal variation has been necessary study, 
qualitatively and quantitatively, the constituents the cortex and endo- 
dermis that are the causal histochemical agents the product defined the 
endodermis. the higher vascular plants there are least twenty types 
endodermal cells depending the chemical constituents that undergo 
‘differentiation changes the boundary (Van Fleet 1950, 
1957). The type endodermis the study reported here the long- 
recognized type centripetal type. This type endodermis has been 
attributed have phenol derivatives bound radial and inner tangential 
walls the cells and also free the cell sap early stages development 
(Van Fleet 1954). 

Methods. Field observations. Northern, southern and intermediate 
forms all woody species except californica, were examined 
the field and the laboratory determine kinds endodermal variation 
each species. Field collections were made throughout the extremes 
range for each species. Sections were made either free-hand with the 
freezing microtome the below-ground internodes. all cases the last in- 
ternode the region the ground-line was avoided because the type 
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endodermis not differentiated regularly this internode and does not 
develop all above the ground-line (Van Fleet 1942). The irregular de- 
velopment the type endodermis the internodes immediately the 
region the ground-line made necessary select the third internode 
below the ground-line starting place for the making sections. 

Collections clones were made from the extremes range for several 
species and these clones were transplanted the opposite range 
extreme. Southern clonal forms were grown under northern conditions and 
northern forms were studied under southern tropical greenhouse con- 
ditions. Variations were sought within the individual species the new 
growth clonal transplants. Previously developed characteristics old 
stems were not lost, course, but the differentiation new 
fresh stems was sought. The transposition environ involved change 
latitude, altitude, forest prairie the reverse, and other similar 
changes. Clonal transplants were made hispida var. hispida, hispida 
var. montana, rotundifolia (montana and austral forms), and for the 
extremes range for laurifolia and lanceolata. 

Taxonomy. The conclusive and thorough studies Coker (1944) the 
woody species and varieties were used for the naming and identifi- 
cation the plants this study. The views Fernald (1944) the nam- 
ing Smilax hispida were not adopted. The more precise interpretation 
Clausen (1951) was followed the naming and identification 
hispida var. hispida. 

The following species and varieties Smilax, grouped according ap- 
proximate geographical range, were used. many species there were mon- 
tana forms, austral forms and glade sun forms for comparative and 
colonal transplant studies. Innumerable forms were encountered that have 
not been taxonomically described and many polyphenol ecotypes were 
readily separated within each the following species: 


NORTHERN GROUP 


hispida var. hispida Norton Small (see Clausen, 1951). 
hispida var. montana Coker (J. Elish. Mitch. 60: 49. 1944). 
rotundifolia 


INTERMEDIATE (PIEDMONT AND COASTAL PLAIN) 


glauca Walter. 

rotundifolia 

hispida var. hispida Norton Small. 
Bona-nox 


SOUTHERN SEMI-TROPICAL (SOUTHERN COASTAL PLAIN) 


var. littoralis Coker (J. Elisha Mitchell Soe. 60: 42. 1944). 
Walteri Pursh. 

laurifolia 

lanceolata 

auriculata Walt. 

havanensis Jacq. 

pumila Walt. 
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Smilax californica was the only woody species North America not 
included the work. This species was omitted from the study because 
limited range and belongs the hispida group (Norton 1916, Coker 
1944). The intensive work done othe endodermis the hispida group 
warranted this one deletion. 

Several varieties herbacea were used for comparison with 
woody species. Polyphenols herbacea were found remain unoxidized 
and this condition was also found extend other herbaceous species 
ecirrhata, lasioneuron, but the latter were not extensively studied 
for polyphenol variation. 

Polyphenol analysis. Early the work was observed that there 
interrelation between the quantity phenolic glucosides the cortex and 
the intensity deposition browning substances the endodermis. When 
the quantity phenols the cortex was high strongly developed endo- 
dermis was encountered. This became the basis for working hypothesis; 
namely, that the quantity and quality phenolic glucosides the cortex 
are related the extent endodermal development. 

glucosides were found unhydrolized and unoxidized the 
cortex. Cortical cells outside the endodermis did not show oxidation and 
deposition phenols unless the tissue was wounded, killed sectioned 
bring about the reaction commonly associated with disturbed 
metabolism. 

The hydrolysis and oxidation glucosides quinoidal brown 
products appeared correlated remarkably with the endodermal quanti- 
tative development. Hence the goal the methods used was make cor- 
relative studies between the functional browning the endodermis and the 
adventitious browning the cortex induced the tissue The 
terms functional and adventitious have been applied browning phenol 
systems Mason (1955). 

Spectrophotometric qualitative and quantitative analyses were made 
from extracts taken from cortical scrapings and direct microspectrophotom- 
eter studies were made fresh sections cortical and endodermal 
Determinations the relative quantity polyphenols, phloroglucitannoids 
and quinone derivatives were attempted. Qualitative tests for various poly- 
phenols, phloroplucinol compounds and quinones were made and the tests 
found most reliable were used analyses tissue sections and aleoholic 
extracts tissue scrapings. 

obtain polyphenol browning products from the cortex 800 milligrams 
internodal cortical made exclude the endodermis which can 
seen easily with the naked eye, were ground grams washed and 
ignited sand. The grinding and complete destruction the cortical cells 
were carried out for two minutes ml. water. Rapid brown- 
ing the phenols was allowed take place the ground material. the 
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end minutes ml. ethanol were added and the brown oxidized 
quinoidal products were separated from cellular debris filtering through 
coarse grade filter paper. Extracts made with hot alcohol also removed 
saponins and other substances which had precipitated and filtered out 
cooling and gave results that were correlative but apparently more 
significant than cold alcoholic solutions. 

Results. Histological observations. Enododermal development 
northern forms. heavily developed endodermis was found typical 
all high altitude forms found from 3800 4900 feet the Smokies near 
Gatlinburg, Tennessee (fig. 1). Similar heavy deposition oxidized poly- 
phenols was found forms rotundifolia found shaded, wet 
and north-slope locations. Transplanting these clonal types sunny, dry 
low-altitude locations Missouri resulted the development new corti- 
forms which the polyphenol development the cortex was reduced 
and polyphenol oxidation and deposition the endodermis was weak 
(fig. 2). 

The irregular and sporadic development the endodermis, shown 
figures and was typical northern plants grown full sun-light. 
Prairie and open-field forms Smilax hispida var. hispida had abun- 
dance unoxidized phenols the cortex. Failure phenols oxidize 
quinones the endodermal zone was found plants 
which were robust and had general appearance vigor compared with 
plants showing browning the endodermis. When these plants were trans- 
planted wet and unfavorable locations they lost their appearance 
strength and developed heavy endodermis. Plants with marked oxidation 
phenols phlobaphenes, growing shade high altitude, wet locales 
and north-slopes, had the solid endodermis seen figures and 
The rare Smilax hispida var. montana had high amount unoxidized 
phenols the cortex and heavy endodermis shown figure 

Endodermal development southern forms. Phenol oxidation, con- 
densation and localization the endodermis were found only rarely most 
southern forms Smilax. obvious type endodermis was not found 
subterranean stems southern and tropical forms (figs. 10, and 13). 
Smilax auriculata and lanceolata the Gulf Coast and forms the 
tropical from Florida, Cuba and Puerto Rico were found 
have well-defined deposition the endodermis the root all species 
Smilax, but the subaerial stem lacked the characteristic endodermal de- 
position and the cortical cells were low lacking glucosides. 
Walteri and laurifolia growing sandy, wet locales and brackish 
water along the Gulf Coast had open aerenchymal cortex and did not 

have the type endodermis (figs. and 13). 


1The author indebted Dr. Jesus Velez Fortuno for samples havanensis 
from Puerto Rico. 
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Transections stem through the third internode below the ground-line, 
Arrows point the endodermis. hispida transplanted from dry locale 
wet and shaded situation, with figure 76. hispida from wet, shaded 
locale, hispida var. montana showing the heavy deposition phenols the 
endodermis and innermost cortical cells, x20. auriculata southern species 
lacking endodermal deposition, havanensis tropical species lacking the 
type endodermis, 10. lanceolata southern species having 
deposition oxidized phenols the endodermis, 48. 


Endodermal development intermediate forms. The deposition 
phlobaphene phenolic substances was found irregular and diffuse 
those forms which were intermediate range between the extreme northern 


Fies. and 12. Transections through the third internode below the ground-line, 
full sun-light, having interrupted and irregular differentiation type 
12. Walteri, southern species, found wet locations and brackish water, has aeren- 
chymal cortex and absence type endodermis. 
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and Southern types (figs. 14, 15, 16, and 19). Full sun prairie forms 
rotundifolia, hispida and Bona-nox had poorly defined endo- 
dermis (figs. 14, and 16). The sun forms hispida and rotundifolia 
were similar endodermal development. 

fully developed and clearly defined endodermis was never found. The en- 
dodermis was not the centripetal type either sun and shade forms 
and deposition the endodermis many clones was ob- 
served wanting and similar the southern auriculata and havan- 

Endodermal development transplanted clones. Smilar hispida var 
hispida transplanted the greenhouse developed very weak endodermis 
and transplanting clones from shade and north-bluff locations prairie 
sites resulted irregular poorly developed endodermis. hispida 
transplanted from dry locations wet and shaded spots developed heavier 
endodermis (fig. 5). rotundifolia montana forms found the 
palachians and Smokies and transplanted prairie and open sunny 
tions central Missouri produced lesser amounts phenols the cortex 
and correspondingly irregular negligible development the type 
endodermis (figs. and 2). glauca transplanted from shade sunny loca- 
tions continued show the development pronounced type endodermis 
but with gaps and irregularities the number cells having deposition 
(similar condition shown fig. 11). 

Southern forms laurifolia and lanceolata transplanted north- 
ern locations did not develop the heavy centripetal endodermis found 
northern species. when transplanted from sunny glade loca- 
tions southern Missouri northern wet, shaded locations northern 
Missouri developed heavier deposition outer sclerenchyma and the 
endodermis but the deposition oxidized phenols did not approach that 
the northern forms hispida, glauca, and rotundifolia. 

southern species were derived from the northern hispida, other 
northern species, may deduce that the southern forms are not capable 
adjustment reversion the orignial type endodermal response. 
northern species evolved from southern, may deduce that the northern 
species are capable reversion the original tropical type when trans- 
planted. conclusion from these deductions possible, the origin 
not clear from the fossil record. 

Irregularities endodermal development. Forms hispida were 
found that had strongly developed endodermis the southern part the 
range for the species and northern forms were found that had 
defined endodermis; however, the southern forms having heavily de- 
veloped endodermis were found shaded, north-slope, heavily wooded, 
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on 


13-19, through internode below the ground-line, arrows point endo- 
dermis. 13. laurifolia southern species, aerenchymal cortex when found wet locales, lacking 
type deposit phenols endodermis, 68. Fig. 14. rotundifolia growing full sun and dry 
location, showing deposition oxidized phenols outer brackets, 36, 
15. Bona-nox from sunny location dry bluff-side, lacking type endodermis, 36. 16. 
Typical condition deposition oxidized phenols, shown brackets, sun-form 
hispida, 36. 17. prarie sun-form rotundifolia having irregular and slight deposi- 
tion oxidized phenols the endodermis, 18. The southern species pumila having 
strongly developed endodermis with heavy deposition oxidized phenols the endodermis, 
most sun-forms this species, 110. 


dense bluff-side other locations that could categorized northerly 
aspect. The northern forms having poorly defined endodermis were 
found open glades, prairies, open fields and high, well-drained habitats. 
general the endodermis was found most pronounced development 
the northern forms and species. There were exceptional provincial 
forms isolated situations that were recording polyphenol development 
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the variations northern and southern aspect that occur within the range 
any species. 

There was one species that did not conform the observed pattern and 
should listed exception. Smilar pumila, having limited range 
the southern coastal plain and the edge the southern was 
found have strongly developed endodermis shown figure 18. 
was anticipated that the endodermis would negligible absent 
pumila grow warm, sandy open pine woods. The well-developed type 
endodermis found was perplexing view the southern range and south- 

TABLE General summary endodermal deposition Smilax species graphically 
demonstrates the conspicuous difference between northern and southern forms, the excep- 
tional southern pumila and the irregular intermediate types found rotundifolia 


and 


Northern Southern 

~ ~ x 


ern aspect all habitats the range. Coker (1944) said that 
pumila such odd little plant that easily could the type species 
separate genus. differs from all other members the genus the United 
States several important respects----’’. While the writer does not propose 
that pumila may the type species for separate genus would 
happy delete pumila from the genus this time because represents 
striking exception the general rule endodermal development. general 
summary can made, shown Table emphasize the conspicuous 


20-23. Transmittance wave-length curves millimicrons oxidized cortical 
extracts, point readings taken intervals with Spectronic 
(Bausch and Lomb Co.), samples held selected test tubes, all systems observed 
were light-or dark-brown the constituents showing quantitative variation from identical 
amounts tissue, similar was indicated all shown but absolute identity 
was not confirmed. 20. Samples from rotundifolia showing range from strong 
development oxidized phenols mid-continent shade forms (M) weaker develop- 
ment clones from prairie (P) and northern coastal plain (S). Fie. 21. Comparison 
extremes phenolic development prairie (P) and woods (W) hispida 
var. 22. Comparison weak phenolic oxidation the herbaceous (H) 
herbacea with the strong oxidation the lignified (G) glauca. 23. 
Transmittance curves from clones glauca, high transmittance light-brown oxidized 
phenol solutions from clones sand the northern coastal plain (S), intermediate 
quantities phenols from clones growing sun locations mid-continent (L), strong 
absorption light red-brown constituents from clones growing shaded 
locations (C). 
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difference between the northern and southern species polyphenol deposi- 
tion. 

Polyphenol extract analysis. Results will presented show that 
polyphenol deposition the endodermis related the polyphenol con- 
tent the cortex. The extent development the cortical 
cells, determined extraction and direct photometric analysis 
cells, was found greater plants frem northern cold and wet 
situations than plants from more sunny and genial climes. 

the preliminary work the quantity oxidation phenols quinones 
cortical extracts was found correlate with the presence, absence 
intermediate development endodermis. The assumption was made 
that the development the type endodermis dependent the quan- 
tity oxidizable polyphenols capable being produced given type. 
Functional polyphenolase, the catalyst oxidation polyphenols the 
endodermis, was thought secondary the production the poly- 
phenol substrates. These assumptions proved correct part. 

The products and quinones obtained cortical extraction 
were assumed different kinds and from different origins. Numerous 
phenols, phloroglucinols and were considered the source for 
the o-quinones and their oxidized browning products. Browning products 
some types, will shown below, were apparently from phloretin glu- 
containing the phloroglucin nucleus. other types catechol qui- 
nones and browning products were found. 

Tests for the presence naphthoquinones anthraquinones the 
browning products obtained from the cortex the endodermis were 
negative. Nickel acetate, copper acetate, ammonia vapor and alkali color 
products all cases indicated the presence and not naphtho- 
quinones anthraquinones (Brieger 1932, page 341 Klein 1932). Corti- 
eal and endodermal cells apparently contain diphenols and their 
derivatives the benzoquinones. previous work treated naphthoquinones 
and anthraquinones the endodermis (Van Fleet 1954b). 

products polyphenol oxidation have not been separated 
biochemists. Extractable polyphenol precursors the brown pigments have 
been identified some biochemical studies paper chromatography 
(Mason 1955 )and phloroglucin derivatives have been separated ferns 
microsublimation (Widen 1944), but the quinone products polyphenol 
oxidation have separated. These brown substances were studied 
total the present work photometric methods. multiple origin for 
these mixed oxidized and condensed quinoidal and phlobaphene products 
quite probable. (The term phlobaphene here used means bark coloring 
dyeing agents the direct derivation the term. Stihelin and Hof- 
stetter first used this designation 1844, see Molisch, 1913). 
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The red, reddish-brown and black quinoid phlobaphene substances 
formed the endodermis may assumed oxidized and polymerized 
polyphenols. Paech (1950, 1953) has summarized the changes which 
polyphenols are subjected follows: 


olymerization 
+2H 
tannins 


The red color product the reaction p-dimethylaminobenzaldehyde 
/HCL with phoroglucinol was obtained with cortical extracts 
yanillin/HCL test (Waage 1890) for gave positive results 
with extracts the cortex. Direct tests for phloroglucinol free-hand and 
freezing microtome sections young endodermal and cortical cells were also 
positive. Control extracted with acid alcohol, were negative. When 
extracts were allowed oxidize fully with polyphenolase and autoxi- 
dation, the characteristic red color products with p-dimethylaminobenz- 
and vanillin/HCL could not obtained. When polyphenols 
were incubated with macerated cortical cells containing polyphenolase, they 
were converted quinoids and finally deeply colored phlobaphenes that 
longer gave the color reactions for phloroglucin and 
eatechin precursors. 

Tests for phloroglucinol and catechol were also made with p-nitro- 
sodimethylanalin (see Brieger Klein 1932) and for the color products 
obtained with acid. Naphthanil Red diazonium 
coupling agent, also gave bright red diazonium dye products with the corti- 
eal extracts and with phloroglucinol. Diazonium coupling for phenols was 
not used for proof for any one phenol because many related phenols and 
amines could present the tissue for diazonium coupling. 

Phloroglucinol and Smilax were assumed present 
glucosides. and parillin sarsaparilla glucosides, 
common several species (see Klein 1932), are hydrolized 
glucosidase enzymes phloretin. further hydrolysis phloretin split 
and phloretic acid. Phloridzin glucose phloretin and 
rhamnose phloretin are probably the primary glucoside 
precursors for the quinone and phlobaphene deposits found Smilaz. 

Comparison results cortical extracts. comparison the trans- 
mission light quantitatively comparable cortical extracts gave the 
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anticipated results. all cases the northern (montana) forms had greater 
amount extractible polyphenols than the southern full-sun prairie 
forms. The montana form rotundifolia developed deep brown products 
extracts and transmitted less light 640 than the extracts from clones 
growing full sun the northern coastal plain prairie field 
habitats (fig. 20). 

Similar results were obtained comparison prairie and woods forms 
hispida (fig. 21). The quantity extractible material 
austral forms hispida var. hispida found open fields, fence rows 
shallow ditches was low give negligible absorption light the 
visible spectrum. 

The herbaceous forms all cases examined (14 clones from 
austral situations and from elevation 6000 feet the Smoky Moun- 
tains) had high mount phloroglucin throughout the cells stele and 
cortex. However, the concentration phloroglucinol and other precursors 
browning products were relatively lower than woody species may 
seen comparison with extract from typical northern form 
glauca (see fig. 22). 

Cortical extracts clones glauca found the coastal plain 
far north New Jersey had lower content phenols than mid-con- 
tinent clones growing loam, clay wet clay soil. The difference between 
northern and southern forms glauca found soil was not great 
the difference between clones found sand and those from soil (see fig. 23). 


Transmittance wavelength curves obtained preceeding figures 
20-23. 24. Transmittance curves the reaction 6-Dichloroquinonechloroimide 
with solutions from herbacea (upper) and hispida (lower). 
The curve showing intermediate transmission (middle) the characteristic curve ob- 
tained with phloroglucinol. The general similarity curves suggests common consti- 
tuent system. 25. Transmittance curves the reaction 6-Dichloroquinone- 
chloroimide with phloroglucinol (solid line) and (dotted line) alcoholic 
solutions. The indophenol blue product with aleohol purple compound 
shown the transmission curve. The red products obtained with phloroglucinol are 
red-brown color like those obtained with phenol extracts shown figure 24. 
26. The diaminomethylbenzaldehyde test for phloroglucinol gave color products with 
transmission characteristics upper curve. lower curve cortical phenol 
extracts from Bona-nox gave color products with diaminomethylbenzaldehyde similar 
those obtained with phloroglucinol. 27. Curve shown dotted line the reaction 
product phloroglucinol with diaminomethylbenzaldehyde. The curve shown with the 
dash line the reaction product the extract from hispida with diamino- 
The curve the solid line was obtained from the 
diaminomethylbenzaldehyde directly cortical tissue and microspectrophoto- 
metric analysis the tissue, with point readings intervals (general construc- 
tion microspectrophotometer see Van Fleet, 1954b). The aldehyde reaction product 
with phenols directly the tissue was like that obtained with the extracted phenols 
hispida, but hispida cannot said contain only phloroglucinol and change 


phloroglucinol related phenols extraction aleohol indicated comparison 
these curves. 


700 
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Phenols obtained from the cortex were compared photometrically with 
known phenols. The indigo blue test for phenols with 2,6-Dichloroqui- 
nonechloroimide gave indophenol product with phloroglucinol that was 
quite different color from that obtained with catechol and resorcinol (see 
fig. 25). Comparable spectral characteristics were obtained with phloro- 
glucinol and the phenols from herbacea and hispida (fig. 24). 

The diaminomethylbenzaldehyde test for phloroglucinol gave stable 
and diagnostic color product. The characteristic reaction diamino- 
methylbenzaldehyde with phloroglucinol shown the dotted line the 
graph figure 27. The light transmission curve for this phloroglucinol /alde- 
hyde compound was also obtained when diaminomethylbenzaldehyde was 
applied extracts from and glauca (see figure 26). Direet 
observation this phloroglucinol/aldehyde reaction fresh sections 
Smilax hispida gave the same general transmission curve, with the micro- 
spectrophotometer, the extracts from hispida (fig. 27). 

Diazonium coupling reactions for various phenols with naphthanil diazo 
red and other diazo salts gave dye products confirming the presence 
phloroglucinol compounds. The general may offered that 
phorogucinol phlorogucinol derivatives are the precursors the brown- 
ing products functionally developed the endodermis and adventively in- 
duced making cortical extracts. The quantity phenolic material the 
cortex was correlated, shown transmission 640 with the endo- 
dermal development. 

Discussion. The endodermis the locus for the oxidation diphenols 
the corresponding quinones. Oxidation hydroxynaphthols 
droxyanthrols the corresponding quinones also takes place the endo- 
dermis (Van Fleet 1954b). Regardless the type phenol, naphthol 
anthrol developed, the oxidation quinones and the deposition phloba- 
phenes take place the endodermis some plants but not all. south- 
ern woody species, and herbaceous species, the quinone oxidation system 
not fully developed and the endodermis not visibly differentiated the 
type. Failure quinone oxidation may either result inhibition 
and polyphenolase result blocking phenol oxidation 
antioxidants the cortex. The oxidation-reduction potential (E’o) 
the cortex may too negative for oxidation phenols quinones, i.e. 
poising the potential cortex and endodermis below the point for oxida- 
tion phenols quinones (Van Fleet 

There are unoxidized polyphenols inside young cortical and endodermal 
cells but endodermal cell walls contain oxidized quinoidal browning prod- 
ucts. These quinoidal wall materials the type cell are result poly- 
phenolase action and result rise oxidation-reduction potential 
the wall allow autoxidation. The phlobaphenes bound the 
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cellulose micelles are quinoidal origin, but the entire mechanism deposi- 
tion has not been clarified. 

highly probable that unmethylated lignins may the for 
some the functional browning endodermal walls (Mason, page 150, 
1955 sources browning phenolic substances). Failure both lignifica- 
tion and the browning reaction occurs herbaceous species Smilax. The 
failure lignification and functional browning these herba- 
plants intriguing but probably not causal correlation the 
origin the herbaceous condition and the loss the type endodermis 
these plants. Lignified species have broad range functional browning 
but there are lignified plants lacking any visible sign browning deposi- 
tion. 

The deposition oxidized phenols the below-ground stem proceeds 
irreversibly the dark that accumulate the walls. 


phlobaphenes 


above-ground tissue the light the reaction proceeds reducing 
direction with accumulation polyphenols the unoxidized form cor- 
tical and endodermal cells. 


polyphenols quinones 


The deposition browning products the endodermal walls related 
the quantity polyphenol acumulation the cortex. Northern forms 
contain greater amounts substances, demonstrated the 
photometric studies, and may readily observed have the heaviest 
deposition phlobaphenes the walls the endodermis. general, un- 
favorable situations (shade, shorter growing season, wet and cold north 
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facing bluff-sides, ete.) favor the formation, hydrolysis, oxidation and 
deposition polyphenols. 

The chemical and physical barrier presented the endodermis re- 
sult functional browning, plants the north, would appear have 
evolutionary significance. exact gradation endodermal development 
through successive zones range not clearly defined all species but 
apparent that endodermal deposition related physical environ- 
mental factors. change the cortex and endodermis takes place when 
clones are transplanted, but the greater part the histochemical pattern 
inheritance from the past, and the apparently new cortical and endo- 
dermal forms that become established are not innovations they are merely 
alternatives. must conclude that the differentiation the polyphenol 
type endodermis result reversible endogenous causal factors in- 
fluenced the direction reaction environmental locale. The more 
northerly generally unfavorable the location the plant the greater 
the tendency for the reaction run irreversibly the right and the de- 
velopment the endodermis. 


-2H reaction 
polymerization type 
endodermis 
+2H phlobaphene 
deposition 
tannins polyphenols quinones 


SUMMARY 


The purpose the study was (a) determine the causal origin the 
centripetal deposits oxidized phenols the type endodermis, (b) de- 
termine whether apparent variations the endodermis through zones 
species range and environ are result functional response adjustment, 
determine whether given endodermal cell type fixed phe- 
nomenon within each clone. 

High latitude and high altitude (northern) plants were found 
have, the subaerial stem, endodermis with centripetal walls containing 
oxidized and deposited phenol derivatives. 

low latitude and low altitude (southern) plants the endodermis 
subaerial stems did not regularly contain deposits oxidized phenols. 

The deposition oxidized phenols was found irregular and dif- 
fuse plants intermediate range. 

Clonal transplants showed response new habitat development 
more pronounced endodermis northern situations but general 
irregular weak endodermis developed southern and tropical forms 
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grown under northern conditions. Northern forms grown under southern 
tropical conditions did not develop endodermis the conspicuous 
type. 

Spectrophotometric analyses cortical extracts, and direct micro- 
analyses the phenolic content the cortical cells 
fresh sections, showed that the quantity polyphenols was general 
greater northern than southern, prairie full-sun forms. The moun- 
tain and shade forms several species developed browning reaction prod- 
ucts cortical extracts; these browning products transmitted less light 
640 than similar extracts from clones grown full sun northern 
plain, prairie field habitats. 

Phenols obtained from the cortex were compared photometrically 
with known phenols. Transmission the indophenol color products the 
reaction 2,6-Dichloroquinonechloroimide with phenol extracts from 
cortex were compared with the indophenols obtained with phloroglucinol. 
Phloroglucinol was found the probable phenolic substance present 
cortical cells and endodermal cells prior the browning reaction. The 
diaminomethylbenzaldehyde test for phloroglucinol gave stable and diag- 
nostic color product fresh sections and extracts confirming the presence 
phloroglucinol. 

may that phloroglucinol and possibly other poly- 
phenols are the precursors the browning products functionally developed 
the type endodermis and adventitiously induced the cortex 
wounding and making cortical extracts. Northern forms produce 
large amounts oxidizable phloroglucinol derivatives subaerial stems 
and the endodermis prominently developed the groundline. South- 
ern forms develop smaller amounts phloroglucinol derivates subaerial 
stems, even when grown under northern conditions, and the type endo- 
dermis absent irregularly developed. 

apparent that phenolic. oxidation and deposition form the 
type endodermis subaerial stems response environ limited 
marily northern intermediate species. Supportive evidence for the 
causal mechanism (tannin polyphenol quinone phlobaphenes 
type endodermis) has been adduced but the evolutionary significance has 
not been revealed. 
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GLASS SUPPORT FOR PLANT TISSUE PIECES CULTURED 
LIQUID 


CLARENCE LANGE AND DESJARDINS? 


Gautheret (1950) has pointed out, there somewhat pronounced 
inhibition callus proliferation plant tissues contact with liquid 
medium. Because this, complete and prolonged immersion most tissues 


Flasks, left right, flask without medium and foil cover, flask after sterili- 
zation, and flask with stem segment culture. Shown the foreground are the foil wrap, 
slotted Pyrex tube and cork borer used cutting foil wrap. 


1The above reported work was supported part Cancer Research Funds the 
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seldom desired. allow either partial immersion bathing 
some means tissue support must therefore devised. This paper describes 
such support. 

During the course work the preparation tissue cultures 
from woody stem segments useful culture flask was devised. This flask 
(fig. 1), while similar appearance, differs materially from the type used 
for growing algae described McVeigh and Brown (1954). 

The two main components the culture flask are 250 ml. wide mouth 
Erlenmeyer flask and 150 mm. Pyrex test tube. The test tube, which 
supports the tissue, suspended within the flask tight fitting 
cotton plug prepared the form collar. Several slots are made the 
bottom two centimeters the test tube means glass cutting ma- 
chine* equipped with cutting wheel mm. thickness. The cotton plug 
the flask covered with aluminum foil wrap prevent its ignition when 
flaming the mouth the test tube. The foil placed the flask subsequent 
introduction the liquid medium but prior 

This type culture flask has been found have several advantageous 
features. Firstly, the tissue segments are introduced dropping them into 
the test tube, thus eliminating the necessity their specific placement 
some anchoring medium other type holder. Secondly, because the small 
opening the test tube and because alone opened subsequent sterili- 
zation, there less danger contaminating the culture medium the 
large flask. Finally, the height the test tube can adjusted that the 
tissue partially immersed the liquid medium, position which 
provides bathing the tissue the medium when the flask placed 
Shaking machine. 

DEPARTMENT PLANT EXPERIMENT STATION 

CALIFORNIA 

RIVERSIDE, CALIFORNIA 
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TWO GENERA MOLDS WITH LOW TEMPERATURE 
GROWTH REQUIREMENTS 


Recently have studied and monographed (1956) the genus Thamni- 
dium the Family Thamnidiaceae. The genera present recognized this 
family, addition Thamnidium, are Chaetostylum, Chaetocladium, 
Helicostylum, and Cokeromyces. The genera Chaetostylum and Chaeto- 
cladium which are the subject this paper, are interrelated with Thamni- 
dium they were the next logical group fungi study the Mu- 
corales. This particularly true for had adequate taxonomic material 
all the known species and varieties both genera well the zygo- 
sporic stage one the species Chaetocladium. 

Most reports the isolation Chaetostylum and Thamnidium concern 
their isolation from meat and meat products stored under low temperatures. 
the occurrence Chaetostylum must also one Tham- 
nidium since the two genera are often considered under the name Thamni- 
dium. According Jensen (1954), these genera are regular members the 
flora found aging and tenderizing beef held coolers. They are among 
the molds which grow the cut surfaces meat, and their mycelia bring 
about the so-called beef.’’ Their actual role tenderizing beef 
still doubt. The principal species appear Chaetostylum (syn. 
Thamnidium chaetocladioides) and elegans. Brooks and Hansford (1923) 
reported the occurrence these species meat imported from the southern 
hemisphere, and Brooks and Kidd (1921) reported Thamnidium sp. from 
Argentina and New Zealand. Haines and Smith (1933), who studied meat 
small refrigerators, stated that Thamnidium chaetocladioides (Chaetosty- 
lum fresenii) was the most common mold present. Semeniuk and Bell (1937) 
reported that this species and elegans occurred cold storage lockers 
lowa. Empey and Scott (1939) found Thamnidium cold-stored meat 
Australia, and Bidault (1921) observed both Chaetostylum and 
elegans frozen meat France. Gisshe (1937) found both forms spores 
the air refrigerator used store eggs. Moran, Smith and Tompkins 
(1932) and Tompkins (1933) studied how carbon dioxide inhibits these two 
fungi growing meat. much 20% carbon dioxide was necessary 
essentially inhibit Wolf and Wolf (1950), studied over thirty 
chemicals for the control molds meat and used one their test organ- 
isms fresenii (T. which was isolated from meat. Christi- 
akoff and Bacharova (1938) studied both elegans and with 
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regard their growth foodstuffs (particularly meat) temperatures 
below. was reported grow more rapidly fresh beef 
than nutrient agar. Doubtless Chaetostylum has been reported elsewhere 
Thamnidium species, but not thé object this paper review 
these reports. 


Chaetostylum van Tieghem Monnier, 

Ann. Sci. Nat., ser. 17; 
1870. Bulbothamnidium Klein, Verh. 

Zool.-Bot. Ges. Wien 20: 557. (Nomen provisiorum 

richly branched and the substrate, without rhizoids 
stolons; sporangiophores erect, branched and sometimes with more than 
one sporangium per sporangiophore, typically ending large terminal 
sporangium; branches below the large sporangia bearing sporangiola; 
branches bearing sporangiola arising singly whorl from swollen 
portion the sporangiophore, primary branches one more false 
true whorls; the ultimate whorl with short straight stalks ending sporan- 
giola, the central axis bearing this larger and forming stiff sterile 
spine; sporangia large, globose, many-spored, with incrusted wall and 
columella; sporangiola globose, few-spored, with persistent wall, freed 
whole, lacking sporangiospores alike, oval, hyaline, smooth- 
zygospores unknown; growth low temperatures. 

This genus closely related Thamnidium, Helicostylum and Chaeto- 
cladium, and especially the latter two genera. distinguished from 
Helicostylum the sporangiola which are borne upon straight rather than 
ultimate branches the sporangiophores. With but two exceptions, 
Helicostylum elegans and nigricans, Helicostylum has 
rangiola while Chaetostylum always has globose sporangiola. Chaetostylum 
can distinguished from the genus Thamnidium that produces sterile 
spines the ends certain branches, while Thamnidium usually has 
sterile spines and never has spines its smaller branches. differs from 
Chaetocladium that produces terminal sporangium, and each the 
sporangiola typically contains several sporangiospores. Chaetocladium pro- 
duces both stolons and rhizoids, while Chaetostylum does not. 

Although Klein used the name Bulbothamnidium three years before van 
Tieghem and Monnier erected the genus Chaetostylum, cannot used, 
for Klein himself was not clear whether represented genus 
whether was but sporangiolar part Mucor mucedo. The latter seems 
have been his more favored view. Since Article the International Code 
Botanical Nomenclature states that name not valid the author does 
not consider his name seriously, appears that this name should treated 
nomen provisiorum and that Chaetostylum, which the name commonly 
used monographers this genus, should the correct one. This was 
pointed out van Tieghem and Monnier when they erected the genus 
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Chaetostylum three years after Klein’s proposal. However, there ques- 
tion the identity the fungus that Klein studied since gave de- 
scription and had several illustrations show what was studying. 
Schroeter (1897) reduced the genus Chaetostylum subgenus under 
Thamnidium. 


Chaetostylum van Tieghem Monnier 


Ann. Sci. Nat., ser. 17; 329. Pl. figs. 61-63. 1873. 

1851. Ascophora pulchra Preuss, Linnaea, 24: 139. (Fide Fischer 1892) 
1870. Bulbothamnidium elegans Klein, Verh. Zool.-Bot. Ges. Wien. 20: 557. 
1881. Thamnidium chaetocladioides Brefeld, Bot. Unters. Schimmelpilze 

58. 

1886. Thamnidium (van Tieghem Monnier) Schroeter, 

Cohn’s Kryptogamen-Flora Schlesien (2) 210. 

1889. Chaetostylum echinatum Sorokine, Rev. Mycol. 141. 

1910. Bulbothamnidium pulchrum (Preuss) Sumstine, 143. 
1910. Bulbothamnidium pulchrum var. variabile Sumstine, Mycologia 144. 
1933. Chaetostylum var. macrosporum. Naumov, Mat. Mye. 

Phytopath. (Reference not seen, but taken from Clés des 

Colonies synthetic mucor agar (SMA) days age pale 
olive gray, pale smoke gray smoke gray (Ridg., 1912), reaching lid Petri 
dish, rapidly somewhat restrictedly growing; colony reverse white with 
uneven margin and sometimes slightly wavy zonate upon potato dextrose agar 
(PDA) odor sweet and pleasant, somewhat like apples; sterile aerial my- 
celium sometimes present; sporangiophores hyaline, arising directly from 
substrate mycelium, typically smooth-walled faintly striate, ending 
large sporangium with sterile spine shorter sporangiophores, some- 
times with more than one sporangium per sporangiophore, septations 
below the sporangium, diam., sometimes stolons and 
rhizoids absent; branches bearing sporangiola and sterile spines arising 
singly from swelling sporangiophores whorl branches about the 
sporangiophore, typically large numbers (at least 20), arising from one 
place, never circinate, these primary branches may end directly sporangi- 
produce sporangiola short stalks, branches least 200 length and 
which the whorls arise always swollen, sterile spines hyaline, 
secondary branches bearing sporangioles long and about diam. 
sporangia always formed before sporangiola, pale yellow olive gray 
reflected light, dark gray transmitted light, deliquescent, globose, spo- 
globose the smaller ones, sporangiophore often constricted below the spo- 
rangium, hyaline light brown, smooth, collar poorly defined, 
30-110 few only diam. (fig. sporangiola breaking off with 
part stalk, hence showing point fracture below the sporangiolar wall, 
8-28 diam., containing from one more sporangiospores, bluish 
gray, often with globose dorsiventrally flattened columellae 
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diam. (fig. sporangiolar wall persistent, breaking, minutely roughened; 
sporangiospores oval elliptical, often somewhat irregular shape, smooth- 
walled, uncolored, equal size from sporangia and sporangiola, 
chlamydospores missing; few oidia seen substrate mycelium and these 
very irregular shape and diameter, filled with granular material when 
young. 

There but one species the genus this species rep- 
resented two typical isolates the NRRL Culture These iso- 
lates are the basis our study. Strain NRRL 686 was received from the 
Centraalbureau voor Baarn, Holland, which had received 
from Solberg. The second culture, NRRL 2305, was isolated the senior 
author from spoiled beef cracklings obtained from Mr. Poplack, De- 
troit, Michigan. 

Upon Czapek agar under the same conditions those above, growth 
thin but normal sporangiophores with one more sporangia, 
rangiola are produced. The organism grown PDA showed heavy growth 
and the Petri dishes were entirely filled with mycelium. Strain NRRL 2305 
SMA differs markedly gross appearance from NRRL 686 that the 
colonies are restricted though they grew the lid the Petri dish. Spo- 
rangial colonies are formed NRRL 2305. Our cultures grow equally well 
and 20° but abnormal growth results higher temperatures. 

This species was studied synthetic Mucor agar (SMA), potato dex- 
trose agar (PDA), Czapek’s solution agar and malt extract agar prepared 
the procedures described elsewhere (1955). One the remarkable 
things about the above strains the uniformity growth and appearance 
upon favorable nutrient media. 

When our two strains Chaetostylum were mated upon PDA, 
Emerson’s agar and yeast extract agar the colonies were identical 
appearance. The colonies grew together, filled the Petri dishes, and 
covered the surface the agar. zygospores were observed either near the 
lid the dish the surface the agar. When these same combinations 
were made upon the above media and 25° colonies were low 
height, hardly contact with each other, and sporulation was abnormal. 
Needless say zygospores were formed. Additional studies 20° and 
using such media steep agar, yeast extract agar, malt extract agar, 
YpSs medium (1954) and Barnett and Lilly’s agar (1950) gave negative 
results. believed the authors that with additional strains zygospores 
could produced. Especially interesting was the growth these cultures 
yeast extract and malt extract agars. Unlike their growth the other 
media, the colonies failed cover the surface the agar but did 
fruit against the lid the Petri dish. 20° days age the 


VOL. 


ened; 
100th- 
these 
elium 
when 


rep- 
the 
eived 
enior 
De- 


2305 
the 
Spo- 
well 


dex- 


tical 
and 
the 
‘ions 

low 
mal. 
and 
itive 
ures 
ther 
did 
the 


found substrate mycelium Chaetocladium brefeldii. 


BULLETIN THE TORREY BOTANICAL CLUB 


above eight media all cultures grew the lid the dish and produced both 
sporangia and sporangiola. general NRRL 2305 did not grow quite tall 
but showed more sporulation. 

Preuss (1851) fungus, Ascophora pulchra, which Fischer 
(1892) stated from his study Preuss’s original material proved 
Chaetostylum fresenii. The original description not sufficiently clear 
identify with any degree certainty especially since illustrations are not 
given. 

The type species Klein’s genus, Bulbothamnidium elegans, clearly 
this species determined from the illustrations. However Klein’s de- 
scription measurements spores other parts are not given. Brefeld 
(1881) and splendidly illustrated mold which also obviously 
the above species although likewise failed give such important data 
the size the spores. His figure five shows sporangiophore with columella 
its tip and with simple compound branches arising clusters from the 
sporangiophore and bearing both sporangiola and sterile spines. The spo- 
rangiospores are obviously oval elliptical shape. 

Schroeter (1886) did not recognize the genus Chaetostylum and thus 
transferred van Tieghem and Monnier’s species into the genus Tham- 
nidium fresenii (van Tieghem Monnier) Schroeter. 

Sorokine (1889) very poorly described species Chaetostylum and in- 
dicated that was similar fresenii except that the sporangiolar walls 
were echinulate. Since the sporangiolar walls are incrusted this species, 
this seems quite insufficient grounds for recognizing new species. 
Sorokine also reported spore measurements which are smaller than 
those recorded van Tieghem and Monnier, and smaller than those 
observed our studies. There some doubt, therefore, about the identity 
Sorokine’s organism. Fischer (1892) also believed that this might 
synonym the above species. 

Sumstine (1910) transferred Ascophora pulchra Preuss into the genus 
Bulbothamnidium and the same time described new variety, pul- 
chrum var. variabile. This was considered new variety because the 
sporangiospores were variable size. Considering the variation en- 
countered studies the above cultures under defined conditions, this 
probably the variation expected under different cultural and age 

Naumov (1933) described second variety named fresenii var. macro- 
sporum which stated identical fresenti except the sporangiospores 
are size. This range size agrees with the variation ob- 
served our cultures and also reduced synonymy. 
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EXCLUDED SPECIES 


Chaetostylum circinans Bainier, Bull. Mycol. Fr. 22: 211. 1906. 
This species belongs the genus Helicostylum. The sporangiolar branches 
are all just the case all species Helicostylum. 

Chaetostylum elegans (Corda) Zycha Kryptogamenflora der 
Mark Brandenburg 158. 1935. This species best left the genus 
Helicostylum where Corda originally placed it. should noted that 
Zycha cited this name Chaetostylum elegans (Corda) Bainier. However 
Bainier did not make this combination, Zycha must credited with 
it. 

Chaetostylum intermedium Naumov, Clés des Mucorinées 60, 1939. 
This name listed Naumov with very brief description but the exact 
citation the original reference not given. According had 
sporangia with columellae 75-90 and spores 6-7.5 
For the present this species must considered too little known 
recognized. 


Chaetocladium Fresenius. zur Mykologie, 97. 1863. 


Mycelium slowly rapidly growing, branched, thin, colorless, usually 
forming stolons and rhizoids; conidiophores (sporangiophores) repeatedly 
branched, typically whorls from the main ultimate whorl 
branches short, swollen distally, with very thin short stalks bearing coni- 
dia (one-spored sporangiola), with central axis the whorl extended 
sterile spine sporangia and more than one-spored sporangiola always absent 
conidia globose spherical, smooth echinulate zygospores globose, brown 
color, formed between typically unequal suspensors, found the aerial 
mycelium upon other members the Mucorales 
saprophytic, when producing gall-like structures the host, never 
obligate sometimes requiring low temperatures for growth. 

This genus closely related Chaetostylum and Cunninghamella. 
similar Chaetostylum presence sterile spines and the man- 
ner the branching the but differs from Chaetostylum 
having exclusively one-spored sporangiola and lacking sporangia com- 
pletely. resembles Cunninghameila, the other hand, the production 
conidia one assumes that the reduced condition the sporangiola 
present Cunninghamella has been demonstrated the two members 
Chaetocladium. The manner which the zygospores are produced and the 
lack sporangia are also taken into consideration noting differences. 
differs from Cunninghamella the manner the branching the coni- 
diophores and the presence sterile spines; also, Cunninghamella the 
existence sporangial wall not apparent. 

This genus was placed van Tieghem (1875) the Tribe Mucorées. 
Schroeter (1886), Fischer (1892), and Fitzpatrick (1930) placed 
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itself the family Chaetocladiaceae. Lendner (1908) placed 
Chaetocladiaceae along with Cunninghamella, Choanephora, 


Dispira, Syncephalis, and 
Zopf (1890) only mentioned the species Chaetocladium elegans, but gave 
description illustrations. Since the species name probably error 
should considered nomen nudum. 
The type species The following key separates the two known 
species. 
Chaetocladium jonesii (Berkeley Broome) Fresenius zur 
Mykologie, 97. Pl. XII, figs. 1863. 
1854. Botrytis Berkeley Broome, Ann. Mag. Nat. Hist., ser 
Il. 462. 
1881. Chaetocladium fresenianum Brefeld, Bot. Unters. Schimmel- 
pilze 55. 
1892. Chaetocladium Tavel, Verg. Morph. Pilze, 36. 
(nomen nudum 


Colonies neutral gray high, growing well form- 
ing stolons and rhizoids with stolens lax, often collapsing sporangia absent 
conidiophores usually septate, with granular contents, diam., 
mostly less, colored light gray with age, bearing only conidia 
spored branches arising oppositely whorls from the main 
conidiophore, each branch progressively smaller diam. and 

turn branched similarly several times; penultimate branch with 
short branches, each which swollen terminally with many short, sharp- 
ended stalks upon which the conidia are borne, the central axis the 
terminal whorl ending sterile spine which tapers spo- 
rangiola (conidia) single-spored, globose, grayish, echinulate, sometimes 
showing two distinct membranes, mostly diam., with extremes 
5.5-12 (fig. 3); substrate mycelium with peg-like cells; chlamydospores 
unknown zygospores formed from stolons and mycelium, globose, dark yel- 
low, larger than brefeldii, covered with blunt warts; suspensors 
swollen, approximately equal; 
Only one isolate this species has been seen us. This was collected 
the senior author soil sample collected hardwood forest Ferry 
Bluff near Sauk City, Wisconsin, 1946. Several other isolates have been 
obtained from various persons this species, but these were all incorrectly 
identified. The Wisconsin isolate carried NRRL Since zygo- 
spores were seen, the above description the zygospores taken from 
Brefeld given Fischer (1892). 
When the soil sample from which this species was isolated was collected, 
was purposely used inoculate malt extract agar plates, which were in- 
cubated Several weeks later one plate showed practically pure 
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culture this fungus. Since was not known that time whether could 
grown pure culture was immediately studied. The above description 
based upon this study and recent studies the culture growing SMA. 
The culture question covered the entire surface the agar and was fruit- 
ing vigorously, even against the lid the Petri dish. 

Growth this species luxuriant upon both PDA and malt extract agar. 
However upon Czapek solution agar only small white colonies are formed, 
with sporulation one month. 

This species was described and illustrated Berkeley and Broome 
(1854) who had seen upon the dung dogs and rabbits. Their illustra- 
tions showed the branching the conidiophores and the sterile spines which 
are characteristic this genus. The illustrations also showed conidia with 
slightly echinulate walls. However, they considered their fungus belong 
the genus Botrytis. Fresenius erected the genus Chaetocladium 1863 
and properly made the new combination (Berkeley and Broome) 
Fresenius, having recognized that Berkeley and Broome had already de- 
scribed the species. Brefeld mistook smaller and undescribed species for 
this one and turn erected new species fresenianum for 
Later Tavel (1892) used the name Chaetocladium fresenii apparently for 
Brefeld’s species fresenianum, which noted above was based upon 
error identification. 

addition these records Campbell (1938) reported from soil. Mar- 
chal and Marchal (1921) reported from fruit, and Zycha (1935) lists 
number additional records. 


Chaetocladium brefeldii van Tieghem Monnier, Ann. Sci. Nat. Ser. 
17: 342. Pl. 23, figs. 71-79. 1873. 

1924. Chaetocladium brefeldii var. macrosporum Burgeff, Bot. Abhand. 
(4): 109 (also see Zeits. Bot. 12: 1920.) 


Colonies growing SMA 20° for days near olive gray pale 
mouse gray (Ridg.) but first white, mm. height; growth rather 
slow with heaviest growth near the point colonies about 7.5 
diam., with margin irregular, sometimes with marginal colonies from 
the stolons; colony reverse white very light yellow near tilleul-buff 
(Ridg.), but when grown 25° reverse may near deep olive buff with 
margin pale olive buff odor faint, like corn meal; stolons always 
present and showing rhizoidal-like development when contact with sub- 
strate; conidiophores (sporangiophores) arising from stolons, singly 
whorls, also from substrate poor nutrient media, often roughened 
rounded bumps, stiffly erect from the stolons, septate, hyaline, 
many four times, typically whorls but also dichotomously divided, 
always ultimately ending ovoid swelling 4-11 diam. upon which 
short stalks bear conidia, the branch extended spine beyond the swell- 
ing; stalks bearing conidia hyaline, and about diam.; spines hyaline, 
tapering 1.5 diam. and length; sporangia and multi- 
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spored sporangiola conidia globose very short oval, smooth, hya- 


line, with contents homogeneous and slightly gray color, double wall not 


diam. some strains (fig. chlamydospores oidia seen substrate 


mycelium very characteristic with peg-like feeding filaments, never with 
tensive elongate feeder filaments; giant cells present, globose irregular, 
contents granular, arising ends from side branches substrate my- 


low brown, globose slightly flattened, surface cerebriform seen from 


above, roughened with ridges only and less than 2.5 height, large central 
oil droplet, granular zone outside the oil droplet and still more compaet 
zone outside zygospores formed clumps tufts aerial mycelium that 
arise from stolons other aerial mycelium above the substrate, many 
zygospores not maturing; zygospore-producing hyphae hyaline, smooth- 
walled, irregularly branched, diam.; suspensors light yellow 
brown color, typically heterogametic, one greatly swollen approximate 
size mature zygospore, hence more diam., the other suspensors 
typically small, both smooth-walled, larger one globose, with granular con- 
tents; heterothallic growth best but also growth often 
parasitic other mucoraceous hosts where gall-like structures are formed, 
but also free living. 

number strains this species have been examined, including NRRL 
1350 upon which this primarily based. This strain was one 
labeled Chaetocladium var. macrosporus from the Blakeslee Collection. Ad- 
ditional typical strains are NRRL 2508 obtained from George Smith and 
isolated Dunean from rat dung, 1937, and strain NRRL 2510 ob- 
tained from the Nagao Institute 1235 and originally from the Baarn, 
Holland, Collection. Still another strain, NRRL 1349, which came from 
Blakeslee and was originally isolated from horse dung, grows much like 
NRRL 1350 SMA 20° but sterile and very restricted 
appearance thus quite unlike NRRL 1350. NRRL 1349 very rapidly para- 
sitizes other mucors and, indicated Burgeff (1920), produces gall-like 
lesions the host. appears much more luxuriant when grown with host 
than itself. 

All isolates when grown 20° for days Czapek solution agar gave 
only little fruiting the point inoculation and the growth was scant 
that one could barely see the colony. may stated that the amount 
branching and hence the number spores produced much reduced 
poor nutrient media such hay and Czapek solution agars. 

Growth much more luxuriant both PDA and malt extract agar. 
colony may reach 0.5 em. height PDA but does not cover the entire 
surface the Petri dish. the point inoculation there appears 
heavier white growth but most the colony light olive gray (Ridg.) and 
reverse yellow shades near pale olive buff. 

This species readily separated from jonesii its smaller conidia 
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with their nearly smooth spore walls. addition, does not grow 
rapidly and never vigorous growth. does not show 
clearly the peg-like outgrowth the substrate mycelium noted for 
brefeldii. The lack thin feeder substrate mycelium was noted Grehn 
(1932). 

Van Tieghem and Monnier (1873) demonstrated that 
facultative parasite upon gertain species the Mucoraceae. This species 
had been erroneously earlier Brefeld (1872) 
gave the conidia size diameter which much too small for 
The true jonesii was later described Brefeld (1881) 
fresenianum. 

Burgeff (1920) (1924) variety this species 
var. macrosporum which differed from the typical form having 
conidia instead Burgeff’s name was actually proposed 
his second paper cited above. However, Burgeff was referring the small 
spore size given Brefeld (1872) instead those given van Tieghem 
and Monnier who stated the sporangiospores were far the 
authors are aware one has reported the spores small those given 
Brefeld, hence Burgeff, following Brefeld fell into error the correct 
spore size brefeldii. Strain NRRL 1350 which came through Blakeslee 
from the Baarn Collection marked Chaetocladium var. macrosporus must 
have been Burgeff’s culture for strain the only one listed 
catalogue about that time issued the Baarn Collection. noted above, 
NRRL 1350 typical representative the species. 

Bainier (1884) beautifully illustrated the zygospores brefeldii but 
gave very meager description them. The marking the zygospore walls 
and the early stages their development his illustration are character- 
istic that there doubt that actually was dealing with the perfect 
state this species. 

After the isolates Chaetocladium had been identified, appeared 
that might possible mate the seven strains brefeldii and secure 
zygospores. Our first matings made various media 20° were very sue- 
cessful when sets three cultures were mated together. appeared that 
YpSs medium and Emerson’s agar were most successful for the induction 
zygospores. soon was demonstrated that six the seven strains studied 
represented two one sex (+) and four the other (—). One the best 
combinations was NRRL 2510 NRRL 1350 (+) and NRRL 2509 (+) 
2508 (—). Our subsequent work was with NRRL 2510 and NRRL 
1350. was found that zygospores were formed readily the above two 
media and addition yeast extract agar, steep agar and PDA. was 
later found that NRRL 2508 NRRL 2509 was much more vigorous mating 
combination. Using Emerson’s agar was discovered that mature zygospores 
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could produced from 26° More sexual fusions appeared fail 
develop the higher temperatures than the lower. One strain, NRRL 
1349, when mated with both plus and minus cultures failed produce 
zygospores except one case with NRRL 2510. Since this could never 
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6-8. Early stage zygospore formation Chaetocladium brefeldii. 
Mature zygospores Chaetocladium brefeldii showing the markings upon the 


surface the Mature zygospores Chaetocladium brefeldii showing 
the large and small suspensors. 


duplicated, this strain should considered neutral. However, cannot 
considered represent another variety the available information even 
though slightly different growth noted above. When isolates this 


] 
4 
= 


oduce 


be 


the 


even 
this 


1957] HESSELTINE AND ANDERSON: MOLDS WITH LOW TEMPERATURE 


species were mated with jonesii, NRRL 2343, evidence zygospore 
formation was observed. 

When opposite mating types are paired the usual fashion Emer- 
agar, the colonies grow together, and shortly thereafter tufts much 
branched aerial mycelium arise near the point contact between the 
This may occur less than days 20° some this may 
much nearer one colony than the other. These tufts show much-branched 
and recurved hyphae with large numbers progametangia. Fusion 
the normal fashion the Mucorales (fig. 6), and zygospore formed. 
the time the progametangia come into contact they are equal size but, 
the zygospore formed, typically one suspensor swells enormously be- 
come globose and slightly yellow yellow brown color (fig. 8). Its size 
usually almost large that the zygospore. When cultures are ex- 
posed drying, these large suspensors rapidly collapse. The other suspensor 
may enlarge but typically never reaches even half the size the larger. 
typical mature zygospore measuring diam. had the larger suspensor 
measuring diam. and smaller one diam. Mature zygospores 
are yellow yellow brown color and marked irregular ridges (fig. 7). 
first they contain numerous oil droplets which later coalesce into one 
large droplet. However, 20° many the fusions progametangia never 
develop maturity. This particularly true those borne higher above 
the substrate. 

the mating reaction between even strong mating types the tufts 
aerial mycelium never result dark line zygospores across 
the plate. However, the region the line contact may seen take 
lighter color owing the tufts sexually reproducing hyphae. With age, 
the stolons and conidiophores overgrow the zone zygospore formation and 
one must search near the substrate find the mature zygospores. 


SUMMARY 


Chaetostylum and Chaetocladium are recognized valid genera. 
Chaetostylum considered monotypic while Chaetocladium 
lieved contain two distinct species. 

The synonymy and history these genera and species are given. 

Conditions for producing zygospores and description them are 
given for the genus Chaetocladium. 

All species above grow and two the three species 
will not grow well above 20° 
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NEW LISIANTHUS FROM GUATEMALA 
PauL STANDLEY AND JULIAN STEYERMARK 


studying material Lisianthus the United States National Her- 
barium, the junior author encountered specimen which could not placed 
any existing species. Study this specimen has indicated that repre- 
sents the following undescribed taxon: 


Lisianthus petenensis Standl. Steyerm., sp. Herba erecta ramosa 
glabra, ramis teretibus gracilibus viridibus, internodiis superioribus pler- 
umque foliis foliis breviter petiolatis vel subsessilibus, siceo 
crassis, petiolis alatis 2-3 mm. longis; laminis ovatis vel oblongo-ovatis 
longis latis acuminatis, basi obtusis vel subacutis, costa 
impressa, nervis occultis, subtus fere concoloribus, aliis lateralibus nullis; 
floribus axillaribus umbellato-aggregatis brevipedunculatis pauci- 
floris vel multifloris em. longis, bracteis paucis subulatis mm. 
longis, pedicellis angulatis, 2-3 mm. longis; 5-carinato 8-10 mm. 
longo medium vel profundius lobato, segmentis lineari-lanceolatis longe 
angusteque corolla 27-31 mm. longa, tubo tenui valde constricto 
sicco roseo-rubro infra stramineo supra ampliato, fauce 4-5 mm. lato, 
lobis sicco rosaceis vel viridi-luteis ovatis mm. longis caudato- 
acuminatis; staminibus tubo corollae longioribus, exsertis lobos corollae 
aequantibus vel fere stylo exserto. 

Guatemala: Lake Petén, Dept. Petén, May 1933, Lundell 

This species characterized the axillary, closely flowered, subum- 
bellate, short-pedunculate with short pedicels, rose-red and greenish 
yellow corollas, and exserted stamens. its congested cymes somewhat 
resembles brevidentatus (Hemsl.) Ktze., but that species has yellow 
yellow-green corollas which are either smaller have rounded lobes. 
corolla approaches (Hemsl.) Ktze., but that species 
has longer corollas, flowers solitary flowered cymes, and much 
longer pedicels. 
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TORREYA 
Cynanchum The New York Area 
JOSEPH MONACHINO 


Two species Cynanchum are described Fernald, 8th Ed. Gray’s Manual, 
nigrum Pers., twining, flowers dark purple, corolla pubescent within, and Vince- 
toricum Pers., suberect, flowers greenish white, corolla glabrous. The fermer species 
not rare the metropolitan area (e.g. MONACHINO 574, Pelham Bay Park, 
Bronx, July 29, 1956, abundant several places). Recently studied species 
Cynanchum found the Old Croton Aqueduct, near Hastings-on-Hudson, Westchester 
Co., (M. 573, July 22, 1956) and also and near the old abandoned rock garden 
the Garden (M. 575, July 20, 1956), which like nigrum its 
strongly twining habit and its foliage, but differs greatly its flowers. The corollas 
are light maroon pinkish tan, the lobes glabrous, about twice 
long broad, while nigrum the flowers are black-purple, the lobes white papillose- 
hirtellous within, broadly deltoid-ovate, about broad long; the stamineal corona 
strongly 5-lobed, the lobes are almost being united membrane only near 
their base, whereas nigrum the crown weakly 5-lobed and with five 
additional teeth points between the principal lobes. The species question illus- 
trated Reichenbach, Ieones Germ. (1855), who fuscatum, and 
compared with nigrum the same plate; another good colored illustration appears 
under the same name Jordan Fourreau, Ie. Fl. Eur. (1867). has been 
and given Bailey’s Hortus Second (1949) Cynanchum fuscatum; there 
entry the Bulletin the New York Botanical Garden for 1900 that fuscatum was 
introduced the Herbaceous Grounds the Garden. 

Considering the synonymy that has appeared various works, the best choice 
name for the species seems Cynanchum medium Br., Mem. Wern. 48. 1811 
(read 1809). Brown aptly placed his species between and nigrum, 
suggesting proximity the latter; noted the heardless corolla. (DC. Prod. 
523. 1844) gave fuller for it, which called medium. 
Cynanchum fuscatum Link (1821) was deseribed having yellow corolla; Asclepias 
fuscatum Willd. (1813) was listed without Cynanchum luteum Steud. (1821) 
and Vincetoricum luteum Hoffmgg. Link (1809) were based lutea Mill. 
(1768), which was deseribed having yellow flowers and suggests some form 
Cynanchum Schult. (1820) was based Lour. 
(1790), Asiatie species having nothing with our plant (it may Tylophora 

Incidentally, while the subject nomenclature, must point out that the well- 
known binomial Cynanchum nigrum (L.) Pers. (Syn. 270. 1805) later homonym 
Cynanchum nigrum Cav. (Ie. 45, 159. 1793)! Article the 
International Code, the later homonym must rejected. The search for the legitimate 
binomial for the European plant would greatly involved. There Cynanchum bar- 
batum Breit. (Hortus Breiterianus, 112. 1817), which was listed with nigrum Pers. 
and Asclepias nigra synonymy. Breiter credited the name ‘‘L. Suppl.,’’ but 
could not find any barbatum Linnaeus’ Suppl. Plant. Syst. Veg. (1781) other 
works prior 1817, and explain the citation. 

medium amply from nigrum, the can seen 
the flowers only; but uncertain how clearly can separated from some 
other European species. the matter name priority need not concerned except 
for but inspection the herbarium material the latter, the widest 
spread Cynanchum Europe, shows how variable its coronal development and 
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other details, and leads one wonder how significant the differences between medium 
and may be. have examined herbarium specimens European 
Vincetoxicum that have tiny secondary teeth between the five corona lobes, and also 
specimens with corolla pubescent within; Coste (Fl. France, 1903) described the species 
having the corolla lobes rarely pubescent. Hegi (Ill. Fl. Mit. Eur., 1926) noted the 
polymorphism Vincetoxicum; described form two meters tall scandens) 
and purple flowered variety. The specimen collected Bicknell Queens Co., 
May 30, 1913, determined Britton and reported such 
Taylor his Flora the Vicinity New York, probably had fuscous flowers. There 
problem even with living plants close hand, for the grounds the New York 
Botanical Garden there are specimens growing with and resembling medium, twining, 
but having greenish white flowers (M. 576, July 30, 1956; Charles Gilly 380, 
Aug. 12, 1940, distributed probably the same). 

medium also has been collected Pennsylvania Wherry, one half mile 
Frogtown, York Co., June 23, 1929, abundant fencerow thicket), distributed 
nigrum. The sheet one three different ‘‘C. collections stamped This 
specimen used for illustration Ed. Britton Brown’s Flora.’’ Does this explain the 
enlarged figure the flower nigrum Gleason’s New Britton and Brown? 
The figure shows the corolla lobes about thrice long wide, contradict- 
ing the correct dimensions given the key, nearly wide long. However, this 
instance not believe possible prove whether the error was due misidentfiied 

Taylor Vie. Y., 1915) noted ballast near Cummunipaw, 
sterile specimen, Addison Brown, Sept. 20, 1880). This record was ignored, reason- 
ably enough, both Fernald and Gleason. 

The present article the first report medium growing spontaneously the 
New World. The species resembles nigrum that has been confused with even 
the herbarium European specimens. Flowers are essential distinguish the two. 
Now that are alerted, remains seen how frequently medium 
the range the Torrey Botanical Club. 


Annotated Preliminary Catalogue the Vascular Flora 
Rockland County, New York 


(Continued from Bull. Torrey Club 83: 435-438, 1956.) 
Harry 


PINACEAE 
TSUGA 


TSUGA CANADENSIS (L.) Carr. Eastern Hemlock. General. The most common evergreen 
the County. 


*LARIX DECIDUA Mill. European Larch. Ramapo. isolated adventive. 
*L. LARICINA (DuRoi) Koch. Tamarack. Ramapo. 
PINUS 
*PINUS RIGIDA Mill. Pitch Pine. Ramapo. 
*P. Eastern White Pine. General. 
Seotch Pine. Ramapo. introduction tending become naturalized. 


JUNIPERUS VIRGINIANA var. CREBRA Fern. Grise. Eastern Red-cedar. General. (H) 
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TYPHACEAE 


TYPHA 
ANGUSTIFOLIA Narrow-leaved Cat-tail. Orangetown, Haverstraw, Stony Point. 


(H) 


LATIFOLIA Common Cat-tail. General. (H) 


SPARGANTACEAE 
SPARGANIUM 
ANDROCLADUM (Engelm.) Morong. Branching Bur-reed. Ramapo. 
EURYCARPUM Engelm. Great Bur-reed. Haverstraw, Clarkestown. (H) 
ZOSTERACEAE 


PECTINATUS Sago. Haverstraw. (H) 


ALISMATACEAE 
ALISMA 


ALISMA SUBCORDATUM Raf. Common Water-plantain. General. (H) 


SAGITTARIA 
SAGITTARIA LATIFOLIA Willd. Broad-leaved Arrowhead. General. 
LATIFOLIA Willd. forma GRACILIS (Pursh) General. This form usually found 
growing with the typical species. 
GRAMINEAE 
*BROMUS SECALINUS Chess. Ramapo. (H) 


GLYCERIA 
GLYCERIA CANADENSIS (Michx.) Trin, Rattlesnake Mannagress. Ramapo, Haverstraw. 
(H) 
DACTYLIS 


DACTYLIS GLOMERATA Orchard General. (H) 


ERAGROSTIS 


*ERAGROSTIS MEGASTACHYA (Koel.) Link. Stinkgrass. Orangetown. (H) 
SPECTABILIS (Pursh) Steud. Purple Lovegrass. Orangetown. (H) 
(Pursh) Steud. var. Farw. Clarkestown. (H) 


TRIODIA 
FLAVA (L.) Smyth. Purpletop. General. (H) 


DISTICHLIS 
DISTICHLIS SPICATA (L.) Greene. Seashore Saltgrass. Orangetown. 


PHRAGMITES 
PHRAGMITES COMMUNIS var. BERLANDIERI (Fourn.) Common Reed. General. 


(H) 


AGROPYRON 


*AGROPYRON REPENS (L.) Beauv. forma VAILLANTIANUM (Wulf Fern. Quack- 
grass. Ramapo. (H) 
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*LOLIUM MULTIFLORUM Lam, var. DIMINUTUM Mutel. Italian Ryegrass. Clarkestown. (H) 


ELYMUS 
ELYMUS CANADENSIS Canada Wild-rye. Ramapo. 
Virginia Wild-rye. Stony Point. (H) 


PATULA Moench. Bottlebrush. Stony Point. (H) 


ARRHENATHERUM 


ARRHENATHERUM ELATIUS (L.) Mert. Koch. Tall Oatgrass. Ramapo. (H) 


Velvet Grass. Ramapo. (H) 


CALAMAGROSTIS 


CALAMAGROSTIS CANADENSIS Nutt. Bluejoint. Stony Point. 


AGROSTIS 


*AGROSTIS PERENNANS (Walt.) Tuckerm. AESTIVALIS Vasey. Autumn Bent. Rampo. 


CINNA 
CINNA ARUNDINACEA Stout Woodreed. Orangetown. 
PHLEUM 


*PHLEUM PRATENSE Timothy. General. (H) 


SCHREBERI Gmel. Nimblewill. Orangetown. 
(Muhl.) Trin. Orangetown. 


BRACHYELYTRUM 
BRACHYELYTRUM ERECTUM (Schreb.) Beauv. Ramapo. 


ORYZOPSIS 
ORYZOPSIS RACEMOSA (Sm.) Ricker. Ramapo. (H) 


SPARTINA 


SPARTINA ALTERNIFLORA Loisel. Smooth Cordgrass. The author believes that 


the stations for this species, and the two following ones are the northernmost 
New York State. (H) 

(L.) Roth. Big Cordgrass. Orangetown, Stony Point. (H) 

Muhl. Saltmeadow Cordgrass. Orangetown. 

Link. Prairie Cordgrass. Orangetown. 


ELEUSINE 
ELEUSINE (L.) Gaertn. Goosegrass. Orangetown. 


PHALARIS 


PHALARIS ARUNDINACEA Reed Canary Grass. Ramapo. 
ARUNDINACEA forma VARIEGATA (Parnell) Druce. Ribbon Grass. Ramapo. (H) 


| 
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ANTHOXANTHUM 

(H) ANTHOXANTHUM Sweet Vernalgrass. Ramapo. (H) 
LEERSIA 


LEERSIA ORYZOIDES (L.) Sw. Rice Cutgrass. Haverstraw. 
Willd. var. (Poir.) Fern. Whitegrass. Ramapo. 


ZIZANIA 


ZIZANIA AQUATICA Annual Wildrice. Orangetown, Stony Point. (H) 


DIGITARIA 


DIGITARIA FILIFORMIS (L.) Koel. Ramapo. (H) 
Muhl. Smooth Crabgrass. General. (H) 
SANGUINALIS (L.) Crabgrass. General. (H) 


PANICUM 
Poir. Orangetown. 
CLANDESTINUM Ramapo. (H) 
DICHOTOMIFLORUM Michx. var. GENICULATUM (Wood) Fern. Fall Orange- 
town. 
*P. Ramapo, Orangetown, Stony Point. (H) 


ECHINOCHLOA 
EcHINOCHLOA CRUSGALLI (L.) Beauv. Barnyard Grass. Ramapo, Clarkestown. (H) 
*E. PUNGENS (Poir.) Rydb. Ramapo. (H) 
*E. PUNGENS (Poir.) Rydb. var. Ramapo. (H) 
WALTERI (Pursh) Nash. Orangetown. (H) 
WALTERI (Pursh) Nash forma LAEVIGATA Wieg. Ramapo. (H) 
SETARIA 
*SETARIA GLAUCA (L.) Beauv. Yellow Bristlegrass. General. 
(L.) Beauv. Green Bristlegrass. General. 
CENCHRUS 
*CENCHRUS LONGISPINUS (Hack.) Fern. Field Sandbur. Ramapo, Stony Point. (H) 
MISCANTHES 
*MISCANTHES SINENSIS Anderss. Eulalia, Clarkestown, Ramapo. introduction not 
naturalizing either station. (H) 
that ANDROPOGON 


ANDROPOGON SCOPARIUS Michx. Little Bluestem. Ramapo. (H) 
Broomsedge. Ramapo. (H) 


CYPERACEAE 
CYPERUS 


*CYPERUS FILICULMIS Vahl. Slender Cyperus. Ramapo. (H) 
Vahl. var. MACILENTUS Fern. 
var. POAEFORMIS (Pursh) Fern. Yellow Cyprus. Orangetown, Clarkes- 
Coarse Cyperus. Orangetown. single station. 
Straw-colored cyperus. General. (H) 
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DULICHIUM 


ARUNDINACEUM (L.) Britt. Three-way Sedge. Ramapo, Haverstraw. (H) 


ELEOCHARIS 


OBTUSA Willd.) Schultes. Blunt Spike-rush. Ramapo. (H) 
(L.) Creeping Spike-rush. Haverstraw. (H) 
Britt. Haverstraw. (H) 


BULBOSTYLIS 


BULBOSTYLIS CAPILLARIS (L.) Clarke. Ramapo. (H) 


FIMBRISTYLIS 


*FIMBRISTYLIS AUTUMNALIS (L.) var. MUCRONULATA (Michx.) Fern. Clarkestown. 


Muhl. Western Bulrush. Orangetown. 

AMERICANUS Pers. Chair-makers Rush. Orangetown. (H) 

ATROVIRENS Willd. Dark Green Bulrush. Ramapo. 

CYPERINUS (L.) Kunth. Wool Grass. Ramapo. 

ROBUSTUS Pursh. Salt-marsh Bulrush. Orangetown. (H) 

RUBRICOSUS Fern. Ramapo. 

*S. Gray forma Fern. Smith’s Club Rush. Ramapo. Almost assuming the 
habit weed this, its only station. (H) 

Vahl var. CREBER Fern. American Great Bulrush. Ramapo. 


ERIOPHORUM 


*ERIOPHORUM TENELLUM Nutt. Rough Cotton Grass. Haverstraw. 
*E. Virginia Cotton Grass. Haverstraw. (H) 


RHYNCHOSPORA 


ALBA Vahl. White Beaked-rush. Haverstraw. The three foregoing 


species are found only the Ramapo Mountain bogs altitude about 1200 
feet. (H) 


CAREX 


AESTIVALIS Curtis. Summer Sedge. Ramapo. The author believes this the 
southernmost station New York State. (H) 
BROMOIDES Schkuhr. Broome-like Sedge. Ramapo. (H) 
Britt. Bicknell’s Sedge. Ramapo. (H) 
CEPHALOPHORA Muhl. Southern Sedge. Ramapo. (H) 
comosa Boott. Bristly Sedge. Haverstraw. (H) 
CONVOLUTA Mackenz. Ramapo. (H) 
Sickle Sedge. Haverstraw, Ramapo. (H) 
CRINITA var. GYNANDRA (Schwein.) Schwein. Torr. Nodding Sedge. Ramapo. 
(H) 
DIGITALIS Willd. Slender Wood Sedge. Ramapo. (H) 
FOLLICULATA Long Sedge. Haverstraw. 
GRACILLIMA Schwein. Graceful Sedge. Ramapo. (H) 
GRANULARIS Muhl. Meadow Sedge. Ramapo. (H) 
HIRSUTELLA Willd. Northern Hirsute Sedge. Clarkestown. 
HYSTRICINA Muhl. Sedge. Ramapo. (H) 
INTUMESCENS Rudge. Bladder Sedge. General. (H) 
LUPULINA Muhl. Hop Sedge. Ramapo. (H) 
Wahlenb. Sallow Sedge. General. (H) 


the 
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PENSYLVANICA Lam. Pennsylvania Sedge. Clarkestown. (H) 
PENSYLVANICA var. DISTANS Peck. General. This variety more common the 
County than the typical species. (H) 
PLATYPHYLLA Carey. Broad-leaved Sedge. (H) 
PRASINA Wahlenb. Drooping Sedge. Ramapo. (H) 
Necklace Sedge. Ramapo. (H) 
RADIATA (Wahlenb.) Dew. Stellate Sedge. Ramapo. (H) 
RETROFLEXA Muhl. Reflexed Sedge. Clarkestown. (H) 
ROSEA Schkuhr. Ramapo. (H) 
SCABRATA Schwein. Rough Sedge. Ramapo. (H) 
Schkuhr. Pointed Broom Sedge. Ramapo. (H) 
Muhl. Awl-fruited Sedge. Stony Point. (H) 
Tussock Sedge. General. The most common sedge the County. 
Boott. Twisted Sedge. Stony Point. single station which the author believes 
the most southern one New York State. (H) 
Willd. Velvet Sedge. Ramapo. single station for species which widely 
scattered New York State. (H) 
VIRESCENS Muhl. Ribbed Sedge. Ramapo. (H) 
VULPINOIDEA Fox Sedge. Ramapo. (H) 


ARACEAE 
ARISAEMA 
ARISAEMA ATRORUBENS (Ait.) Blume. Jack-in-the Pulpit. General. (H) 
Britt. Jack-in-the-Pulpit. Stony Point. (H) 


PELTANDRA 
PELTANDRA VIRGINICA (L.) Schott Endl. Arrow Arum. Stony Point. (H) 


CALLA 
*CALLA PALUSTRIS Wild Calla. Haverstraw. Found only the Ramapo Mountain bogs 
altitude about 1200 feet. (H) 
SYMPLOCARPUS 
SYMPLOCARPUS FOETIDUS (L.) Nutt. Skunk-cabbage. General. (H) 


CALAMUS Sweetflag. General. (H) 


LEMNA 
LEMNA MINOR Lesser Duckweed. General. (H) 


COMMELINACEAE 


COMMELINA 


COMMELINA COMMUNIS Dayflower. Ramapo. (H) 


TRADESCANTIA 
*TRADESCANTIA VIRGINIANA Spiderwort. Ramapo. rare escape this County. (H) 


PONTEDERIACEAE 


PONTEDERIA 
PONTEDERIA Ramapo, Stony Point. 


j 
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JUNCACEAE 

*JUNCUS ACUMINATUS Michx. Sharp-fruited Rush. Ramapo. (H) 

CANADENSIS Gay. Canada Rush. General. (H) 
*J. DEBILIS Gray. Weak Rush. Haverstraw. rarity New York State. (H) 
*J. var. Fern. Wieg. Common Rush. General. (H) 

MARGINATUS Rostk. Grass-leaved Rush. Ramapo. 
*J. SECUNDUS Beauv. Secund Rush. Clarkestown. (H) 
*J. TENUIS Willd. Slender Yard Rush. General. The most common rush the County. (H) 


LUZULA 


LUZULA MULTIFLORA (Retz) Lejeune. Common Wood Rush. General. (H) 


LILIACEAE 
MELANTHIUM 
*MELANTHIUM VIRGINICUM Bunehflower. Clarkestown. hybridum has been reported 


from this County but the author has been unable relocate it. Instead, has 
found this previously unreported species single station. (H) 


VERATRUM 


VERATRUM VIRIDE Ait. False Hellebore. General. Although common throughout the 
County rarely found flowering. 


UVULARIA 


UVULARIA PERFOLIATA Perfoliate Bellwort. Ramapo. (H) 
SESSILIFOLIA Sessile-leaved Bellwort. Ramapo. (H) 


ALLIUM 


ALLIUM CANADENSE Wild Garlic. Ramapo, Clarkestown. (H) 
Ait. Wild Leek. Ramapo. The author has found two well marked varieties 
this species this station, finding complete agreement with Hanes’ Michi- 
gan report (see Rhod. 48: 1946.) (H) 
VINEALE Field Garlic. General. 


HEMEROCALLIS 


*HEMEROCALLIS FLAVA Yellow Day-Lily. Ramapo. rare escape this County. (H) 
Common General. One the common roadside flowers this 
County. (H) 
Hosta 
JAPONICA (Thumb.) Voss. Narrow-leaved Plantain-Lily. Ramapo. 
single station. (H) 
VENTRICOSA (Salisb.) Stearn. Blue Stony Point. Naturalized this, 
its only station. (H) 
LILIUM 


LILIUM CANADENSE Wild Yellow Lily. Clarkestown, Ramapo. (H) 
PHILADELPHICUM Wood Lily. Clarkestown. single station. 
ERYTHRONIUM 


ERYTHRONIUM AMERICANUM Ker. Dog’s-tooth Violet. Races with yellow anthers and 
brown-red anthers have been found the areas studied. General. (H) 
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ORNITHOGALUM 


ORNITHOGALUM UMBELLATUM Star-of-Bethlehem. Ramapo, Clarkestown. Naturalized 
each its stations. (H) 


ASPARAGUS 


*ASPARAGUS OFFICINALIS Garden Asparagus. Ramapo. 


CLINTONIA 


CLINTONIA BOREALIS (Ait.) Raf. Yellow Clintonia. Ramapo. The author has had this 
colony under observation for the past four years. The colony consists about one 
hundred plants none which have flowered any time during that period. They 
grow altitude about 1100 feet. (H) 


SMILACINA 


SMILACINA RACEMOSA (L.) Desf. False Solomon’s Seal. General. (H) 

RACEMOSA (L.) Desf. var. CYLINDRATA Fern. Ramapo. (H) 

TRIFOLIA (L.) Desf. Three-leaved Solomon’s-Seal. Haverstraw. Like Clintonia borealis, 
the plants this, the only station, have not flowered the three years that they 
have been under observation the author. The plants grow altitude about 
1200 feet and the author believes the most southern station the State. (H) 

MAIANTHEMUM 


MAIANTHEMUM CANADENSE Desf. Two-leaved General. (H) 


POLYGONATUM 
POLYGONATUM BIFLORUM (Walt.) Ell. Smooth Ramapo. (H) 
CANALICULATUM (Muhl.) Pursh. Giant Solomon’s-Seal. Clarkestown. (H) 
PUBESCENS (Willd.) Pursh. Hairy Solomon’s-Seal. General. (H) 
CONVALLARIA 
*CONVALLARIA MAJALIS Lily-of-the-Valley. Ramapo. (H) 


MEDEOLA 


MEDEOLA VIRGINIANA Indian General. 


TRILLIUM 
TRILLIUM CERNUUM Nodding Trillium. Ramapo, Clarkestown. (H) 
Purple Trillium. Ramapo, Clarkestown, Haverstraw. 
SMILAX 


Walt. var. LEUROPHYLLA Blake. Glaucous-leaved Greenbrier. Orangetown, 
Ramapo. 


HERBACEA Carrion-flower. Ramapo, Clarkestown. (H) 
DIOSCOREACEAE 
DIOSCOREA 
VILLOSA Wild Yam. Ramapo, Clarkestown. (H) 


AMARYLLIDACEAE 
(L.) Coville. Yellow Star Grass. General. (H) 
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IRIDACEAE 
BELAMCANDRA 


BELAMCANDRA CHINENSIS (L.) DC. Blackberry-Lily. Clarkestown. (H) 


SISYRINCHIUM 


SISYRINCHIUM ANGUSTIFOLIUM Mill. Stout Blue-eyed Grass. General. (H) 


Yellow Iris. Clarkestown. Fully naturalized. (H) 
Blue Flag. General. (H) 
ORCHIDACEAE 


CYPRIPEDIUM ACAULE Ait. Flower. General. The most common the 
County. (H) 

CALCEOLUS var. PUBESCENS (Willd.) Correll. Large Yellow Ramapo, 
Clarkestown. (H) 


HABENARIA 


CLAVELLATA (Michx.) Spreng. Green Woodland Orchis. Stony Point. single 
station. (H) 
LACERA (Michx.) Lodd. Ragged Orchid. Ramapo, Clarkestown. (H) 
POGONIA 


POGONIA OPHIOGLOSSOIDES Ker. Rose Pogonia. Haverstraw. single station. (H) 


ISOTRIA 


ISOTRIA VERTICILLATA Willd.) Raf. Whorled Pogonia. Ramapo, Haverstraw. (H) 


CALOPOGON 


PULCHELLUS (Salis.) Br. Grass-Pink. Ramapo. Both stations have since 
been destroyed. (H) 
SPIRANTHES 


SPIRANTHES CERNUA (L.) Richard. Nodding Ladies’-Tresses. Ramapo. (H) 
GRACILIS (Bigel.) Beck. Southern Slender Ladies’-Tresses. Ramapo. (H) 
GOODYERA 


GOODYERA PUBESCENS (Willd.) Br. Downy Rattlesnake-Plantain. Ramapo, Clarkes- 
town, Orangetown. (H) 
CORALLORHIZA 


CORALLORHIZA MACULATA Raf. Spotted Coral-Root. Ramapo. (H) 


*LIPARIS LILIFOLIA (L.) Richard. Lilia-leaved Twayblade. Ramapo. (H) 
*L. (L.) Richard. Loesel’s Twayblade. Stony Point. (H) 
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July 28. Ashokan Reservoir Area. Joint trip with John Burroughs Natural History 
Society and Eastern New York Botanical Club. The group drove the Watson Hollow 
road the summit the pass leading Sundown and parked. All botanizing was 
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confined the gorge at, just below the source the Rondout Creek. Although the 
altitude was only about 1600 ft. there was large number species plants charac- 
teristic more northern regions higher altitude. The children found some ice 
beneath large rocks the base the steep slopes. Some the more interesting plants 
were: Aconitum noveboracense, Streptopus roseus and Linnaea borealis, 
Cornus canadensis, Gaultheria hispidula, Pyrus (Sorbus) americana and decora, Abies 
balsamea, Polystichum Braunii, Actaea rubra and Several beautiful spikes 
purple-fringed orchis inspired lively discussion which species. Mr. Hand called 
Habenaria fimbriata. Viburnum found the gorge, first thought Opulus, 
proved later examination, edule. 

Although birds were inconspicuous, the following observations were made: turkey 
vultures, buteos (sp?), Canada warbler, winter wrens. junco flew exposing nest 
with eggs the ground among the mosses. Those interested mosses and mushrooms 
gathered goodly harvest which, trust, yielded them valuable specimens. Attendance 
37. Leader, Henry Dunbar. 

August 12. Latourette Park, Cardinal flower, Lycopodium adpressum, Polygala 
viridescens, Rhus vernix and Persimmon trees were seen. Many Blackberries were enjoyed 
the group. Attendance 13. Leader, Mathilde Weingartner. 

Sept. Ward’s Point, Salsola kali, Iva frutescens, Cakile edentula, Bidens 
trichosperma, Bidens bipinnata were common seen, while gull, mallard, knot and 
piping plover were the representative avian life the day. Attendance Leader, 
Weingartner. 

Sept. Island Beach State Park, The trip included hike through the large 
forested area near the north end the Park, visits dune areas showing different 
degrees stability, and drive the southern end the road about mile from 
Barnegat Inlet. 

The forest area composed mostly pine-oak groves and thickets various species 
interspersed matrix Hudsonia heath. Possibly younger but more nearly closed 
areas the forest are composed mostly red holly, and Balm Gilead (Populus 
gileadensis). The latter was introduced about years ago and has become locally con- 
spicuous since that time. 

Dune areas characterized many blowouts were compared with areas characterized 
relatively stable dune ridge. The vegetation immediately inland the unstable 
areas was found rich dune grass, Hudsonia, and low thickets many 
species including poison ivy and greenbrier. areas where there are few blowouts and 
the dune ridge relatively unbroken, low thicket develops the backslopes the dunes 
almost the crest and inland dense, nearly continuous mass. This situation implies 
that blowouts and general dune instability play important part maintaining the 
general diversity the vegetation, and that the artificial stabilization the dune ridge 
might result eventually the more widespread rather monotonous thicket 
type vegetation. Attendance 25. Leader, William Martin. 

Sept. 16. Lebanon State Forest, New Jersey. Three oak hybrids, Quercus hetero- 
saulii and brittonii were observed. discussion their presumed par- 
ents led the conclusion that there might many more unidentified oak hybrids New 
Jersey. The presence New Jersey the parents possible hybrids which have been 
found nearby states calls for more thorough investigation our flora. 

Several plantings seedling Pinus rigida designed study deer browsing effects 
and one 660 tree planting hybrid pines, Pinus thunbergii several other pines 
parents, were seen near Mt. Misery. rigida stump sprouting study started two 
years ago the same area revealed that the most numerous and vigorous sprouts origi- 
nated from trees years old. 

The final stop the field trip was near Warren Grove old field stand 
echinata surrounded three sides water. The stand contained 13,000 board feet per 
acre. This volume years indicates what can grown Pine Barrens soils 
uncontrolled forest fires are eliminated. Attendance Leaders, David Fairbrothers and 
John Andresen. 
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The Student’s Flora Tasmania. Part Winifred Curtis. 
xlvii 234 pages, text figures. Hobart, Tasmania. Government Printer. 
934”, quarter bound. 1956. shillings (Australian). 


The first installment this fine new manual what this reviewer one the 
botanically most fascinating corners the earth, should interest every student 
plant distribution. Its immediate predecessor the ‘‘Tasmanian Flora’’ published 
1903 Leonard Rodway. That included ferns and some 1200 flowering plants. The 
present book will add some 250 introduced and 100 native species total. 

Curtis’ manual excellently illustrated with her own skillful line drawings. 
contains glossary with illustrative figures, key the Dicot families represented 
Tasmania, keys the genera and species, and full descriptions all families, genera, 
and species. The range both within and outside Tasmania given for each, far 
known, The families are arranged accordance with the Bentham and Hooker system. 

This first portion the projected three-volume work covers families, beginning 
with Podocarpaceae and ineluding Myrtaceae. The largest families within this range 
are Cruciferae, Caryophyllaceae, and Leguminosae—all with many adventive species—and 
Myrtaceae. The largest genera are Eucalyptus, Acacia, Ranunculus, (Legumi- 
nosae), Hibbertia (Dilleniaceae), Drosera, and Leptospermum, introduced species are 
Some 160 species are listed introductions, most them from Eurasia. 

rough count shows that the indigenous plants, approximately are endemie 
Tasmania, 185 oecur also one several parts the Australian mainland, about 
reach New Zealand, and occur beyond New Zealand, several them supposedly 
cosmopolitan. There are affinities also with temperate South America, but these are 
predominantly the family and generic, rarely the level. Six monotypic endemie 
genera are listed: Microcachrys (Podocarpaceae), Diselma (Cupressaceae), 
(Taxodiaceae), Acradenia (Rutaceae), Anodopetalum (Cunoniaceae), and Tetracarpaea 

These few figures should serve indicate the strong Australian affinities the 
flora, its secondary connection with that New Zealand, its strongly endemic cast, and 
the increasingly important role played adventive species. 

Miss Curtis writes that she ‘‘continuing the same lines with Part (comple- 
tion the shall weleome any suggestions for improvements this and 
Part III.’’ Thus far, have not been able think CONSTANCE, 
University California, Berkeley. 
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